studies have shown that adapting to a complex grating may produce little rise in the contrast threshold of a test grating whose spatial frequency matches one of the higher harmonics of the adapting pattern. The present study shows that adaptation may be strong if the adapting component of a complex grating appears visible as a separate grating. The adapting component could be made to appear as a separate grating by sufficiently separating the spatial frequencies of the components. or by drifting the components relative to each other. or by substituting a jittering. noisy component for the stationary component. Under these conditions. the visible component produced strong adaptation.
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Abstract-Previous studies have shown that adapting to a complex grating may produce little rise in the contrast threshold of a test grating whose spatial frequency matches one of the higher harmonics of the adapting pattern. The present study shows that adaptation may be strong if the adapting component of a complex grating appears visible as a separate grating. The adapting component could be made to appear as a separate grating by sufficiently separating the spatial frequencies of the components. or by drifting the components relative to each other. or by substituting a jittering. noisy component for the stationary component. Under these conditions. the visible component produced strong adaptation. Inhibition betueen mechanisms tuned to different spatial frequencies does not readily account for our data. An alternate model with lateral inhibition between spatially adjacent mechanisms is in agreement with known results
ISTRODUCTION
Lateral inhibition limits the area of receptors that activate visual neurones (RatlifT. 1965). Low spatialfrequency light patterns that simulate both excitatory and inhibitory regions of a neurone's receptive field produce little net response. Lateral inhibition thus accentuates edges. It has been suggested (Blakemore et al.. 1970; Carpenter and Blakemore, 1973; Blakemore et al.. 1973 ) that mechanisms that are broadly tuned to line orientation and spatial frequency also inhibit each other to increase response selectivity. Tolhurst (1972) suggested that adaptation studies provide evidence for inhibition between spatial-frequency channels. The present paper examines this hypothesis.
Prolonged viewing of a grating increases the threshold for detecting patterns with similar orientation (Gilinsky. 1968) and spatial frequency (Pantle and Sekuler. 1968; Blakemorc and Campbell, 1969) . Blakemore and Campbell observed that a sinusoidal adapting grating maximally elevates the threshold of a grating at the same spatial frequency but has little effect on gratings one octave from the adapting frequency. They hypothesized that neural mechanisms respond to Fourier components in a complex visual scene. As a test of this hypothesis. they showed that a square-wave adapting grating raised the threshold for a test grating corresponding to the third harmonic of the adapting pattern.
Tolhurst (1972) . however. observed that adapting to a square-wave grating produced somewhat less threshold rise at the third harmonic than adapting to the third harmonic of the square-wave viewed alone. Nachmias et al. (1973) found very little threshold rise at the third harmonic frequency upon adapting to either a square-wave grating or to the first and third harmonics of the square-wave. Tolhurst suggested the spatial-frequency channels inhibit each other when stimulated with a complex pattern, thus reducing the net adaptation. The present study shows that a spatial frequency component of a complex grating may produce strong adaptation when the components of the adapting grating are sufficiently separated in spatial frequency or the components move rapidly relative to each other. When the component produces strong adaptation. it tends to appear visible as a separate component. This finding of strong threshold elevation in several channels simultaneously may require modification of models of inhibition between channels.
iMETHODS Srimdi Vertical gratings were generated on a CRT, following the method of Campbell and Green (1965) . The stimulus field was white (P-4 phosphor) containing fine diagonal cross-hairs. with a black surround. The field was 4" in diameter. viewed from I22 cm by the left eye. The mean spatial luminance of the field was always 5 cd/m'. Gratings with little harmonic distortion could be generated at contrast values as high as 60%.
